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The invention relates fo conducting means for 
electric currents and has reference in particular 
to resistance welding machines and fo improve- 
ments for conductini the hiih amperaie current 
from the secondary circuit of the welding trans- 
former fo the movable electrode of such ma- 
chines. 
In certain electrical apparatus as, for example, 
resistance welding machines, a current of high 
amperage is induced in the secondary winding of 
the welding transformer and this current is con- 
ducted from af least one terminal of the wind- 
ing fo a movable electrode. In spot welding ma- 
chines pressure is applied fo the movable elec- 
trode fo cause if fo engage the workpiece between 
the same and a stationary electrode. In seam 
welding two wheels are used as electrodes, one 
being motor driven and rotating on a stationary 
bearing and the other being mounted on a mov- 
able bearing and af rimes deriving ifs motion 
from friction with the moving workpiece. 
In both the aforementioned spot welding and 
seam welding machines the problem arises of 
conducting the current from one terminal of the 
transformer secondary fo the movable electrode 
in such a way that the latter can freely move 
and no detrimental current losses can take place. 
A well known solution of this problem consists 
in the use of fiexible conductors connecting one 
terminal of the transformer secondary fo the 
movable electrode. Some of these conductors 
are made of rhin copper laminations and others 
comprise a cable made of a multitude of rhin 
wires. Both types of conductors have a limited 
life due to mechanical fatigue and vibrations 
caused by the electro-dynamic effect of the high 
amperage alternating current they conduct. The 
heat generated in them by this current contrib- 
utes also fo their disintegration. 
An object of the invention is fo provide new 
and improved structure for conducting current 
from its source fo a movable electrode or simflar 
current carrying conductor and which wfll be 
rugged in design and capable of continuous serv- 
ice without appreciable deterioration or wear. 
Another object of the invention is to provide 
sliding contact structure for connecting the mov- 
able electrode of a resistance welding machine 
fo one terminal of the secondary power circuit 
of said machine and which structure will oper- 
are efficiently and in a mariner to eliminate det- 
rimental current losses whfle permitting free 
movement of the electrode. 
Another and more specific object of the inven- 
tion resides in the provision of improved means 
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mounted for pivotal movement for conducting 
the high amperage currents such as are encoun- 
tered in resistance welding machines from the 
transformer secondary .fo the movable electrode. 
5 Another object of the invention is fo provide 
a sliding contact system emp!oying pivotally 
mounted current conducting bars for.electrically 
connecting a movable member with a station- 
ary member, and which will have surface contact 
10 therewith thereby providing large contact areas 
which reduce the resistance fo the fiow of current 
between the parts. 
With these, and various other objects in vïew 
the invention may consist of certain novel fea- 
15 tures of construction and operation as will be 
more fully described and particularly pointed out 
in the specification, drawing and claires appended 
hereto. 
In the drawings which illustrate an embodi- 
°0 ment of the invention and wherein like reference 
characters are used fo designate like parts: 
Figure 1 is an elevational view of a resistance 
welding machine embodying the features of the 
invention, with parts being shown in section; 
25 Figure 2 is a horizontal view taken substan- 
tially along line 2--2 of Figure 1, the pivoting 
means for the current conducting bars being 
shown in section fo better illustrate the present 
Jmprovements; and 
30 Figure 3 is an elevational view similar fo -Fig- 
ure 1 but showing a modification of the inven- 
tion wherein two movable electrodes are em- 
p!oyed. 
leferring fo the drawings and particularly 
35 Figures 1 and 2, the numeral |9 indicates a con- 
ventional resistance welding machine to which 
the improvements of the invention have been 
applied and which consists of a frame ||, the 
bottom supporting plate |2, a lower arm |3 suit- 
40 ably fixed fo frame || as af |4, and an upper 
arm |5 likewise fixed fo the frame as af -6. 
sistance welding machines are supplied with elec- 
tric current from an alternating current source 
such as indicated by the leads L and L and fo 
45 which is electrically connected the-primary wind- 
ing |  of the machine by conductors 2{}and 2 |. In 
ortier that the current supply from the alternat- 
ing current source fo the primary winding maY 
be interrupted by the operator a mechanicaI 
50 switch such as 22 is interposed in one of the 
conductors such as 2|. Of course, electromag- 
netically operated contactors may be substituted 
for the switch and the opening and c!osing of 
the primary circuit may also be performed in 
55 the same efficient manner by using electric dis- 
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charge valves in combination with control means 
therefor. The primary winding I$ constitutes 
one of the elements of the welding transformer 
and which additionally includes the iron cote 
23 of high permeability and a secondary wind- 
ing 24 comprising one or more turns of a copper 
bar of considerable thickness. 
The stationary electr0de 25 is suitably posi- 
tioned by the lower arm I1 which is stationary, 
being fixed to the frame of the welding machine 
and to which one terminal of the secondary cir- 
cuit is secured as at 26, The movable electrode 
21 is disposed above electrode 25 and the same is 
adapted to confine between the parts a workpiece 
to be welded such as 28. The movable electrode 
21 is either integral with or suitably fixed to 
plunger 1D mounted for sliding movement ver- 
tically within head 31 of the resistance welding 
machine ID. The head 31 is suitably mounted 
upon and insulated from arm 15, the insulating 
strip between the head and arm being indicated 
by numeral 32. The upper end of plunger 3D ex- 
tends into pressure chamber 33 and said end 
fixed to piston 34 adapted to have reciprocat- 
lng movement within the chamber. The flow 
pipe 15 communicates with chamber 33 adjacent 
the upper end of the chamber and accordingly 
the same is located above piston 34. The flow 
pipe 38 connects with the head adjacent the bot- 
tom of the pressure chamber and the same is 
thus located below piston 34, When the pressure 
fluid is admitted above the piston by pipe 38 and 
exhausted from below the saine by pipe 36 the 
piston 34 is caused to more in a downward di- 
rection, imparting similar movement to the 
plunger 38 and the electrode 21. A reverse of the 
above operations wili eiïect upward movement 
of the piston and thus of the movable elec- 
trode 21. 
High amperage current from secondary cir- 
cuit 24 is conducted to the movable electrode 
by the sliding contact system of the invention 
which is shown in detail in Figure 2. A member 
38 of good conductive material similar to that 
of electrode 21 is suitably flxed to the electrode 
to forma unitary tructure therewith. Member 
38 accordingly moves in a vertical direction with 
the electrode and provides the conductor tl]rough 
which the high amperage currents are supplied 
to the electrode. A stationary member 48 also 
composed of material of high conductivity is 
suitably flxed to arm 15, there being interposed 
between the parts an insulator 41 in order to 
insulate conductor 4D from said arm in the saine 
manner as head 31 is insulated therefrom. The 
member 48 is suitably connected to the other 
end of the secondary circuit 24 as at 42. 
The pivoted conductors 44 and 45 electrically 
connect the stationary member 4[ with the mov- 
able electrode 21. Said conductors comprise bars 
of copper or other metal of high conductivity 
having pivotal securement at theh" ends to the 
members respectively, each pivot mounting in- 
cluding a pin indicated by numeral 46 for the 
stationarY member 4D and 41 for the movable 
member 38. Said pin 41 is insulated by the tube 
48 of insulating material and which extends 
through the member 38 and into the bars 44 and 
48 so that the pivot pin is insulated from the 
member and also from the bars. Washers 
of insulating material are located on each end 
of the pivot pin 41 and coil springs 8[1 are 
tained on the pivot pin, being confined between 
the washers and their respective retaining nut 5 l. 
The bars bave surface contact with the mem- 
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ber 38 and due to their pivotal mounting the 
bars more with respect to the member so that 
a sliding contact results. The relatively large 
area in contact materially reduces the resistance 
5 to the lïow of electric current from the bars to 
the member and current flow is further facili- 
tated by the pressure contact existing between 
the relatively moving parts. 
The pivot pin 46 is likewise insulated by a 
10 tube 52 which extends through the bore 51 in the 
stationary member 48 and into openings in each 
bar. It will be noted that bore 83 is horizontaliy 
elongated. This is necessary in order that the 
electrode 21 may move verticaliy, the horizon- 
15 tal component of the motion moving the pivot 
pin 48 within the elongated bore. The washers 
54 of insulating material are located on each 
end of the pivot pin and coil springs 58 are re- 
tained on the pivot pin, being confined between 
-0 the washers and their respective retaining nut 
86. The bars 44 and 48 at this end bave sur- 
face contact with the stationary member 4D and 
the coacting surfaces are held in pressure con- 
tact by the coil springs 88. Cooling water 
5 caused to flow through the conductive bars 44 
and 48 by means of tubes 51, the cooling water 
carrying off the heat developed as a result of the 
high amperage currents conducted by the bars 
and which thus maintains the contact faces be- 
0 tween the bars and the members at a relatively 
low temperature, 
The modification shown in Figure 3 has ap- 
plication to a resistance welding machine of the 
type employing two movable electrodes. These 
a5 electrodes are of the type generaliy referred to 
as "spring loaded." The machine designated 
generally by numeral I I D consists of aframe 
a bottom plate Il2, the lower arm Il3 flxed to 
the frame at I ll, and an upper arm 115 likewise 
40 flxed to the frame at Il 8. The alternating cur- 
rent source designated by the leads L1 and I. is 
connected to the primary winding Il8 by con- 
ductors 12 and 121, the latter having a switch 
122 or equivalent electromagnetic or electronic 
45 means for opening and closing the primary cir- 
cuit. The welding transformer is completed by 
the iron cote 123 and the secondary winding 
One terminal of the secondary winding is elec- 
trically connected to the lower arm Il3 which 
5O carries the stationary lower electrode 12. The 
movable electrodes 121 and 129 m'e disposed above 
the stationary electrodes and between the parts 
a workpiece such as 128 is held. The head Iii 
is suitably fixed upon and insulated from arm 
-- l I$ and said head is provided with the usual hy- 
draulic means including the pressure chamber 
133 within which is adapted to reciprocate a pis- 
ton not shown. The flow pipes 138 and 136 supply 
the pressu'e chamber with a fluid to eiïect recip- 
0 rocating movement of the piston. The plunger 
131 depends from the lower end of the head 
and it will be understood that the plunger is flxed 
to said piston within chamber 33 so that the 
plunger moves in a vertical direction and imparts 
5 similar movement to the conductive member 
suitably flxed thereto. Housings 139 are in turn 
fixed to the conductive member 138 and said hous- 
ings in turn mount the electrodes 121 and 128 in 
a manner as clearly shown and described in my 
ï0 copending application Serial No. 109,052, flled 
July 26, 1949, and entitled Sliding Contact System 
for Conducting Electric Currents. 
As described with respect to Figure 1 the con- 
ducting bars of the invention are employed for 
75 conducting the high amperage current from the 
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stationary member 140 fo the movable member 
138. The oars are pivotally secured fo member 
140 by pivot pin 146 which operates within a hor- 
izontally elongated opening in member 14(] in 
order that the saine may bave bodily movement 
such as will permit vertical movement of ruera- 
ber 136. The pivot pin 147 joins the conducting 
bars to said movable member and with respect 
fo this joint the bars have pivotin movement 
only, whereas, with respect fo pivot pin 146 the 
bars have pivotal movement as well as sliding 
movement relative thereto. The structure pro- 
vides large contact areas and which are main- 
tained in pressure engagement by means of the 
coil springs so that the welding current is con- 
ducted fo the electrodes in an efficient manner 
and which is such as fo eliminate detrimental 
current fosses so that the structure has a long 
lire notwithstanding the heavy duty requirements 
ruade upon if. 
If is fo be understood that many other uses and 
applications of the invention will be apparent to 
those skilled in the art and itis hot desired that 
this invention be limited to the detafls described 
for its scope includes all such forms or improve- 
ments as corne within the spirit of the following 
claires construed as broadly as the prior art will 
permit. 
What is claimed is: 
1. In an electrical system for conducting high 
amperage currents, in combination, a stationary 
member, a vertically movable electrode member 
in horizontal spaced relation with respect fo the 
stationary member, means electrically connecting 
the members comprising a pair of conductive bars 
disposed on the respective sides of the members 
and having surface contact therewith, each said 
member providing end portions having fiat side 
areas fo facilitate the surface contact of the bars, 
means pivotally joining the bars fo each member 
at the area of surface contact including a pivot 
pin of metal supported by each member and in- 
sulated therefrom by being encased in a tube of 
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insulating material, each pivot pin extending out- 
wardly beyond the respective bars, and resilient 
means retained by each end of a pivot pin for 
yieldingly holding ifs respective bar in surface 
5 contact with the member. 
2. In an electrical system for conducting high 
amperage currents, in combination, a stationary 
member, a vertically movable electrode member 
in horizontal spaced relation with respect to the 
l t stationary member, means electrically connecting 
the members comprising a pair of conductive bars 
disposed on respective sides of the members and 
having surface contact therewith, each said ruera- 
ber providing end portions having fiat side areas 
. to facilitate the surface contact of the bars, 
means pivotally joining the bars to each member 
at the area of surface contact including an in- 
sulated pivot pin extending through each ruera- 
ber and into the bars on the respective sides 
20 thereof, each pivot pin extending outwardly be- 
yond the respective bars, and resilient means 
tained by eaih end of a pivot pin for yieldingly 
holding its respective bar in surface contact with 
the member one of said members having an open- 
15 ing elongated in a substantially horizontal direc- 
tion for mounting its pin whereby to provide for 
sliding movement of the pin and the bars sup- 
ported thereby with respect to the member. 
DAVID SCIAKY. 
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